The specific capacitance of the MWCNTs was improved by the addition of an electrochemically active compound (Indigo carmine) to an electrolyte generally used in electric double layer capacitors. The pseudocapacitive contribution of the IC trebled the specific capacitance values of the MWCNTs at low current densities (from 17 Fg -1 to 50
diffusion barriers existing in highly microporous activated carbons, where many micropores are not accesible by ions. Thus, the charge transport in the electrical double layer formed in the MWCNT-based electrode/electrolyte interface is favoured during the charge/discharge processes [8] . However, the specific surface area and the specific capacitance of the MWCNTs are lower compared to other carbon electrode materials, which can be a disadvantage depending on the application. Therefore, several treatments have been proposed to increase the surface area of the MWCNTs, such as polymer deposition [9] [10] [11] , electrode composite formation with transition metal oxides [12, 13] or physical/chemical activation [14] [15] [16] . Nevertheless, the single contribution of the electrical double layer to the specific capacitance of the MWCNTs (due to the absence of surface functionalities) makes them an ideal material to study the pseudocapacitive contribution of an electrochemical active compound.
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The main goal of this work is to establish an alternative route to increase the specific capacitance values of MWCNT-based EDLC. The effect of incorporating a faradaic contribution into the double-layer capacitance provided for the MWCNTs was evaluated by dissolving an electrochemically active compound, indigo carmine (IC) into the electrolyte. A cooperative effect can be expected when combining the electrical double layer formation with the development of a redox reaction. Thus, the total capacitance of the overall system will be the sum of the EDLC capacitance and the pseudocapacitance working in parallel [17, 18] . [11, 12] .
It has been reported that the redox activity of IC is not affected by the composition, the microscopic structure or the presence of defects in the carbon-based electrodes. Therefore, it does not exhibit great differences in charge transfer among different working electrodes [19] . For all this characteristics, IC was selected as electrochemically active compound in the present study.
2.-EXPERIMENTAL

Materials
MWCNTs supplied by Sigma-Aldrich were used as the electrode active material.
The apparent surface area of the nanotubes, determined from the N 2 -adsorption isotherm using the BET equation, was 210 m 2 /g and the average pore size was 2 nm.
Indigo carmine supplied by Sigma-Aldrich was utilized as the electrochemical active compound. IC is sensitive to light as well as to different oxidizing agents.
Thereby, the working solutions (0.05M in concentration) were freshly prepared with 1M capacitor where only the double-layer contributes to the total capacitance. As can be expected from the area of the charge-discharge cycles, MWCNTs display a low specific capacitance in all the current density range studied. However, when IC is incorporated to the supporting electrolyte, the capacitance values significantly increase. In fact, these values are at least two times higher after the addition of the IC, and at low current densities this increase was even greater: from ∼ 17 to 50 Fg -1 . This leads to an increase of the energy density from 0.6 to 1.7 Wh kg -1 . Moreover, the conductivity is not result significantly modified by the addition of the redox compound, as can be seen in Fig.   6 1(c) where the high frequency region of the impedance spectrum is plotted. This is consistent with the similar ohmnic drop value calculated from the charge-discharge tests in the two electrolytes (0.4 Ωcm -2 ). Therefore, the power density is not significantly affected in the new system.
3.-RESULTS AND DISCUSSION
From these results it can be concluded that the increase in capacitance observed with the use of the redox electrolyte is due to the additional capacitive contribution of the faradaic reactions by the IC, as the shape of the charge-discharge cycles and the voltammograms show ( Fig. 1 (a) and (d) In order to clarify the behaviour of each electrode in this system, a study using a T-type Swagelok cell and a three-electrode configuration was carried out. Hg/Hg 2 SO 4 ) (process II). As described elsewhere [20] both are two-electron processes (in the presence of protons) attributed to the oxidation/reduction of leucoindigoid specie/indigo carmine and the oxidation of indigo carmine/dehydroindigoid species, respectively. In our study, the difference between from the anodic peak potential E p , a and the cathodic peak potential (E p ) c, defined as ΔE p = E p , a -E p , c , is 0.09V for the process I, which is greater than the expected Nerstian value for a two-electron process (0.029V).
This behaviour found in our system can be explained by the fact that this redox compound can be sensitive to the composition or to the microscopic structure of the carbon-based electrodes [21] . This affects the redox activity of this molecule, leading to a decrease in electron transfer reactivity.
In order to understand the nature of this electrodic process, cyclic voltammograms were recorded in IC-H 2 SO 4 at various scan rates (from 1mV/s to 20 8 mV/s) (Fig. 3 b) . A linear relationship between the peak current and the square root of the scan rate was found, for both the anodic and cathodic currents, so that the oxidation and reduction of the indigo carmine are diffusion-controlled processes (Figure 4 Moreover, from Fig. 3 (b) , it was found that the influence of the scan rate mainly had two effects, (1) the increase of the redox peak currents and (2) The mechanism of the electrodic process of IC (Fig. 5) can be inferred from a study of the electrochemical reduction of this molecule carried out by Bond et al. [20] .
The first electrodic process (I) involves the oxidation of the conjugated enol groups of the leuco-indigo species giving rise to the diketone structure of the indigo carmine. This is reduced to the starting molecule in the reverse scan. The second electrodic process (II) involves the oxidation of indigo through the -NH groups of the indol structures to yield dehydro-indigo (III).
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In order to evaluate the suitability of the system over long periods of time, extended charge-discharge cycles were carried out with another cell. Figure 6 (a) shows a reduction in the specific capacitance values of only 30 % after 10,000 cycles at 360 mA cm -2 , occurring the most drastic fall within the first 5,000 cycles, after which the values remain stable. The efficiency of the cells was close to 100% during the 10,000 cycles, as can be seen in Figure 6 (b). The initial loss of capacitance can be attributed to the decrease on the redox activity of the redox process II. As can be seen in Figure 6 (c), this redox couple tends to disappear after several cycles (around 2,000 cycles), whereas the peaks associated to the process I remain unmodified. Accordingly, the charge-discharge cycles showed a significant change in shape in the voltage close to 0 V ( Figure 6(d) ). In conclusion, from a practical point of view, it is worth highlighting the high reversibility achieved with this innovative redox electrolyte.
4.-CONCLUSIONS
The specific capacitance of a MWCNT-based EDLC was improved by the addition of an electrochemically active compound (IC) to the supporting electrolyte 
